MATERIALS AND METHODS
The sources of the material are indicated in table x. Root-tips were pretreated in O'05 per cent, aqueous solution of coichicine for 4 hours for the diploids, and up to six hours for the polyploid species. 
L. 24 36
Botanic Garden (+) Estcourt (Natal) Kirstenbosch Botanic Garden * H-segments.
(+) described by Dyer (1963) .
Anthers at the proper stage of development, usually before the colouring of the perianth, were squashed in 1 5 per cent. acetic-orcein (Vosa, 1961) without any pretreatment or fixation. Owing to the fragility of the p.m.c.'s, the slide was left for six or more hours and often overnight prior to pressing between filter paper. All the preparations were made permanent following the schedule suggested by Darlington and La Cour (1963) .
All the species start flowering in early spring except T. puichella which may flower either early in the spring or in the autumn. All the cytological preparations for the study of meiosis were made at about ii a.m., when the greenhouse temperature reached about 200 C.
Chromosome complement and morphology. In all the species so far studied the basic chromosome number is six and the chromosomes are large with mostly median or submedian centromeres. In figs. 2, 3 and 4 chromosomes have been arranged and numbered in order In type A which is present in T. violacea, T. puichella and T. acutiloba, the nucleolar constriction is in the long arm of chromosome 6. In the last species there are two types of nucleolar chromosome: type A and type B which consists of chromosome 2 with nucleolar constriction in its short arm. The other two types, C and D, have a sub-terminal centromere and nucleolar attachment which is terminal on the short arm. Type C is found only in the hexaploid T. capensis where the nucleolar attachment is terminal on the short arm of chromosome 2 and type D, which is found in T. Dregeana, T.
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Fio. i .-Nucleolar chromosome types in Tulbaghia <21 00). natalensis and T. leucantha, where the nucleolar attachment is terminal on the short arms of chromosome 6, which is the shortest of the complement. No detectable heterozygosity was noted in types A and B but types C and D showed considerable variation in the size of the satellite attached to the nucleolar thread, and all the plants studied were heterozygous for these particular chromosome types.
The chromosome complements of Tulbaghia violacea and T. Dregeana (as T. alliacea) and of a clone of T. puichella have been described in detail by Dyer (1963) . The haploid chromosome length of all the species studied has been summarised in table 2.
There is a variation in the total chromosome length which ranges from 965/i in T. alliacea to 56I/L in T. puichella. It is interesting to note that the tetraploid T. alliacea possesses the largest chromosomes. This is a departure from the usual situation where the polyploid species have smaller chromosomes than the diploids. The other polyploid T. capensis (6x = 36) does not show a difference in chromosome size; in fact the chromosomes of this species are very near average in total length.
In the eight Tulbaghia species studied, including the three possessing H-segments, the main variations in the six basic chromosome types, apart from differences in chromosome length and the distribution of heterochromatin, are found in chromosome type 2 and 6 (figs. 2 and 3, table 2).
Heterochromatin.
Besides T. puithella already studied by Dyer (1963) , T. acutiloba and T. leucantha ( fig. 3 ) were found to possess. chilling reactions of heterochromatic segments (H). In T. acutiloba the H-segments are all terminal and all the plants studied show heterozygosity in the position and size of the segments.
The H-segments of T. leucantha are all intercalary with the exception of chromosome 6 where the arm distal to the nucleolar constriction is wholly heterochromatic. This species, of which unfortunately only one plant was available, is very similar to T. Dregeana. The only differences detectable in the two species are the type of growth which is spreading, somewhat creeping in T. Dregeana and erect and clumpforming in T. leucantha, where the flowers are slightly smaller and the leaves narrower. The two species are, however, easily separated by their chromosome morphology and only T. leucantha possesses Hsegments.
This species resembles Fritillaria, Trillium Icamtsckaticum, T. erectum and Cestrum (Dyer, 1963) (ii) Chilled for 96 hours at 40 C.
The pattern of heterochromatin in the chromosomes of the clone of T. pulc/zella used in this study is slightly different from that in the plant described by Dyer (1963) .
The chromosome complements of the three Tulbaghia species possessing H-segments vary morphologically from each other (fig. 3) . This situation differs from that found in Trillium where the five basic chromosomes seem to correspond in all species (Darlington and Shaw, 1959 ). This suggests that large structural rearrangements of the chromosomes occurred in Tulbaghia during speciation. The proportion of heterochromatin in Tulbaghia varies from 31 to 127 per cent, of the total chromosome length. In T. acutiloba, where eight plants were available, the H-pattern is very uniform and the proportion of heterochromatin varies from 3'I to 3'5 per cent. This uniformity is probably due to the fact that the eight plants were obtained from seeds collected from the wild, possibly from a related plant population. The percentage of heterochromatin has been calculated from linear measurements of the chromosomes at mitotic metaphase, after chilling for g6 hours at C.
Meiosis. All the Tulbaghia species studied, including the polyploids T. alliacea 4X = 24) and T. capensis (6x = 36) show strong proximal chiasma localisation (plates I and II). The chiasma frequency and distribution in the six diploid species are summarised in table 3.
In Tulbaghia as in Paris (Darlington, i94i ) the same type of proximal localisation is present in all the species with no relation to the position of the H-segments or to polyploidy. It seems, therefore, * Nucleolar bivalent (6) heterozygous for distal deficiency. that localisation of crossing-over is a characteristic trait of all the species of Tulbaghia and it has been maintained all through the evolution and speciation of the genus. The situation in Tulbaghia is very similar to that in the Japanese species of Trillium where there are also proximally localised chiasmata.
In Tulbaghia however the reduction of crossing-over in the distal regions seems to have favoured the development of differential segments segregating as units. For it is surely to be connected with the observation of heterozygosity for deficiencies in the distal ends found in the nucleolar chromosomes of four of the eight species studied.
SUMMARY
The basic chromosome number of eight species of Tulbaghia is six. Three species were found to possess chillable H-segments which are localised mainly near the centromere in T. leucantha and distally in T. puichella and T. acutiloba. T. alliacea and T. capensis are polyploids, 4X = 24 and 6x = 36 respectively. All the species, including the polyploids, show strong proximal localisation of chiasmata. In T. leucantha, T. natalensis, T. Dregeana and T. capensis the nucleolar chromosomes are heterozygous for a distal deficiency.
